Preferential coupling between dopamine D2 receptors and G-proteins.
The D2 dopamine receptor, an inhibitor of adenylyl cyclase, belongs to the family of seven transmembrane domain G-protein-coupled receptors. This receptor is encoded by two mRNAs produced from the same gene by alternative splicing, here referred to as D2L and D2S. The resultant proteins are identical except for an insertion of 29 amino acids in the putative third intracytoplasmic domain. This domain has been shown to be important for the coupling of this family of receptors to G-proteins. We have previously shown that there is differential inhibition of the adenylyl cyclase activity when these two receptors are produced in JEG3 cells; D2S is more efficient than D2L. To understand the molecular basis of such differential activity, we analyzed the G-proteins expressed in these cells. Here we show that G alpha i2 is absent in this cell line. Moreover, it is possible to restore the same inhibitory activity obtained by D2S when an expression vector encoding this alpha-subunit is cotransfected with D2L. In addition, transfections of the two receptors in a recipient cell line containing the three G alpha i subtypes confirm that the two receptors behave similarly. We conclude that the 29-amino acid insertion present in D2L allows it to interact specifically with G alpha i2. These data suggest that in vivo the function of activated D2 receptors is exerted by specific interactions with Gi-protein subtypes.